Identification of alpha 2-macroglobulin as a cytokine binding plasma protein. Binding of interleukin-1 beta to "F" alpha 2-macroglobulin.
Treatment of normal human plasma with methylamine resulted in the discovery of an interleukin-1 beta(IL-1 beta) binding protein. The protein was labeled with 125I-IL-1 beta and the relative molecular mass (Mr) determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The protein-IL-1 beta complex had a Mr of approximately 400,000 in non-reducing sodium dodecyl sulfate-polyacrylamide gel electrophoresis but became dissociated when exposed to beta-mercaptoethanol. The 125I-IL-1 beta labeled protein complex could be immunoprecipitated from plasma by using an anti-alpha 2-macroglobulin (alpha 2M) antiserum. Similarly, a monoclonal antibody (mAb) specific for electrophoretically fast ("F")alpha 2M was able to adsorb the 125I-IL-1 beta labeled complex from plasma. The mAb was also capable of adsorbing "F" alpha 2M-125I-IL-1 beta complexes from binary reaction mixtures, but failed to adsorb free 125I-IL-1 beta. Experiments carried out with purified plasma alpha 2M established that IL-1 beta became bound to alpha 2M only upon reaction with trypsin or methylamine, which results in the appearance of free thiol groups in alpha 2M ("F" alpha 2M). There was no binding of IL-1 beta to the native form of alpha 2M (electrophoretically slow or "S" alpha 2M), which lacks free thiol groups. Pretreatment of "F" alpha 2M with N-ethylmaleimide or [ethylenebis(oxyethylenenitrilo)] tetraacetic acid prevented complex formation between "F" alpha 2M and IL-1 beta. In contrast, the yield of "F" alpha 2M IL-1 beta complex formation was increased severalfold in the presence of 2.5 mM Zn2+. These findings indicate that "F" alpha 2M interacts with IL-1 beta through a thiol-disulfide exchange reaction. Zn2+ may play a major role in bringing together the reactive domains of the adjoining peptide backbones into proper orientation. The ready complex formation between "F" alpha 2M and the pleiotropic cytokine IL-1 beta suggests a novel biological role for "F" alpha 2M, since "F" alpha 2M-IL-1 beta complexes, but not "F" alpha 2M alone, retained IL-1-like activity in the thymocyte costimulator bioassay.